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[Claim(s)] 
[Claim 1] 

Rotaxane complex characterized by what is expressed with the following general formula (I). 
[Formula 1] (I) 

— R 




2X" 



_f m 



(R expresses a hydrocarbon group among a formula, Y expresses a divalent organic radical, L expresses a 
divalent organic radical, and X expresses the anion atom of arbitration.) 

However, said R is having larger structure than the bore of the dibenzo~24-crown-8-ether, and is the 
structure of the magnitude which can prevent escaping from crown ether, m and n express the number of 
arbitration. 
[Claim 2] 

The manufacture approach of the rotaxane complex according to claim 1 characterized by making two 
kinds of rotaxane compounds shown by the following general formula (II) react, and obtaining said rotaxane 
complex. 
[Formula 2] (II) 



oc; 




6 — ° >°* 




2X- 



2X 



(R expresses a hydrocarbon group among a formula, Y expresses a divalent organic radical, Q expresses a 
reactant substituent, and X expresses the anion atom of arbitration.) 

However. R is having bigger structure than the bore of the dibenzo-24-crown-8-ether, and is the 
structure which can prevent escaping from crown ether. 
[Claim 3] 

The manufacture approach of the rotaxane complex according to claim 1 characterized by making two 
kinds of rotaxane compounds shown by the following general formula (II) react with the bifunctional 
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reagent expressed with the following general formula (III), and obtaining said poly rotaxane. 
[Formula 3] (II) 




(R expresses a hydrocarbon group among a formula, Y expresses a divalent organic radical, Q expresses a 
reactant substituent, and X expresses the anion atom of arbitration.) 

However, R is having bigger structure than the bore of the dibenzo-24-crown-8-ether f and is the 
structure which can prevent escaping from crown ether. 
[Formula 4] (III) 



(P expresses a reactant substituent among a formula.) However, P is a radical which said Q and reaction 
are performed and generates a carbonyl group, an amide group, an alkoxy group, a carboxy group, a sulfide 
radical, an urea radical, etc., and is a hydroxyl group, the amino group, a halogen radical, an isocyanate 
radical, a carboxyl group, a formyl group, a thiol group, and a vinyl group. Moreover, the inside A of a 
formula expresses a substituent and is an alkylene group, a ether group, a dialkylene ether group, a 
thioether radical, a dialkylene ether group, a phenylene group, an amino biphenylene radical, a diphenylene 
ether group, and a diphenylene sulfide radical. A is not necessarily required and P may couple it directly. A 
is Q and a radical which does not react. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to rotaxane complex and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

In recent years, the rotaxane which is the structure which the specific straight chain-like compound 
penetrated into the annular part of many ring compounds attracts attention. 

This compound has structure to which a ring compound can be moved along with the straight chain-like 
compound by making into a hydrophilic property and a hydrophobic condition the straight chain-like 
compound which penetrated the cavernous part of a ring compound, and embellishing both ends by the 
bulky substituent. This compound can be made to discover a molecule piston function thru/or a sensor 
function by moving a ring compound. 

this invention persons did invention about this new rotaxane structure paying attention to such an 
operation (Japanese-Patent- Application-No. 11-176952 "it is that manufacture approach to compound [ 
which includes rotaxane structure in a principal chain ] and its intermediate-product, and list" Asakawa 
Masumi, Eiden Murphy, David ray Rey, Toshimi Shimizu and application-for-patent 2001-337377 "its 
monomer for Pori [3] rotaxane manufacture, and manufacture approach" Masumi Asakawa, Megumi 
Akiyama, Mayumi Hiramoto, Toshimi etc. Shimizu, etc.). 

In this new structure, if many ring compounds can be incorporated as much as possible, as compared with 
the conventional rotaxane, many ring compounds can be made to exist and it will be thought that a 
surrounding situation and its change can be grasped more clearly. In order to make many ring compounds 
exist, it is thought that the complex which connected as many rotaxane compounds as possible, or the 
complex obtained by continuation-izing is effective. By the structure arranged regularly, if such the 
structure is obtained, since a ring compound can move within the limits of specification, if the structure is 
expressed intelligibly, the occasional structure [ like ] of an, abacus can be compounded and it will be 
thought [ the structure used as the ring of a cyclic molecule, and the shaft which penetrates the annular 
part, and ] that said molecule piston function and a sensor function are demonstrated much more 
effectively. 

Generally, since the complex known from the former is having structure with the simple monomer which is 
a structural unit, oligomer, the telomer, or the means usual in polymer-izing has been adopted. The 
principal chain structure compound-ized by these means is different with the class and reaction format of 
a monomer. For example, at the monomer which has a double bond or a triple bond, compound-izing has 
been performed by the condensation polymerization reaction by the monomer of structure which radical 
reaction is used, and has single bond, and has a reactant radical at the end. 

However, it is thought that rotaxane is not structure's being complicated and being able to use the 
conventional compound-ized means simply as compared with the aforementioned monomer known from 
the former. The annular part which constitutes rotaxane is a compound which has the big spacial 
configuration of **, and I hear that it is not known whether the result satisfied sure enough even if it 
applies the same means as the aforementioned monomer about such the structure is obtained, and it has 
it. 

[0003] 

[Problem(s) to be Solved by the Invention] 
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The technical problem of this invention is offering new 
[0004] 

[Means for Solving the Problem] 

this invention persons are general formulas as a result 
develop rotaxane complex or a macromolecule object. 
[Formula 5] (II) 




hctp://www4. ipdLncipi.go.jp/cgi-bin/tran_web_cgLejje 
rotaxane complex and its manufacture approach. 



of repeating research wholeheartedly, in order to 



(R expresses among a formula the hydrocarbon group chosen from aliphatic hydrocarbon and aromatic 
hydrocarbon, Y expresses a substituent, Q expresses a reactant substituent, and X expresses the anion 
atom of arbitration.) 

However, R is having bigger structure than the bore of the dibenzo-24-crown-8~ether, and is the 
structure which can prevent escaping from crown ether. 

By coming out, and making two kinds of rotaxane compounds expressed react, or making two kinds of 
rotaxanes react with a bifunctional reagent, it can compound-ize, finds out that the rotaxane complex 
expressed with the new following general formula (I) can be manufactured, and came to complete this 
invention based on this knowledge. 
[Formula 6] (I) 




(R expresses a hydrocarbon group among a formula, Y expresses a divalent organic radical, L expresses a 
divalent organic radical, and X expresses the anion atom of arbitration.) 

However, said R is having larger structure than the bore of the dibenzo~24-crown-8-ether, and is the 
structure of the magnitude which can prevent escaping from crown ether, m and n express the number of 
arbitration. 
[0005] 

That is, according to this invention, the following invention is offered. 
(1) The following general formula (I) 
[Formula 7] (I) 
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(R expresses a hydrocarbon group among a formula, Y expresses a substituent, L expresses a substituent, 
and X expresses the anion atom of arbitration.) However, said R is having larger structure than the bore of 
the dibenzo-24-crown-8-ether, and is the structure of the magnitude which can prevent escaping from 
crown ether. This complex consists of two kinds of isomer mixture, and m and n express the number of 
arbitration. 

Rotaxane complex which comes out and is characterized by what is expressed. 

(2) The manufacture approach of the rotaxane complex shown by said general formula (I) characterized by 
making the rotaxane compound shown by the following general formula (II) react. 
[Formula 8] (II) 




(R expresses among a formula the hydrocarbc?n group chosen from aliphatic hydrocarbon and aromatic 
hydrocarbon, Y expresses a substituent, Q expresses a reactant substituent, and X expresses the anion 
atom of arbitration.) However, R is having bigger structure than the bore of the 
dibenzo-24-crown-8-ether, and is the structure which can prevent escaping from crown ether. 
(3) The manufacture approach of the rotaxane complex shown by said general formula (I) characterized by 
making two kinds of rotaxane compounds shown by the following general formula (II) react with the 
brfunctional reagent expressed with the following general formula (III). 
[Formula 9] (II) 




(R expresses a hydrocarbon group among a formula, Y expresses a divalent organic radical, Q expresses a 
reactant substituent, and X expresses the anion atom of arbitration.) 

However, R is having bigger structure than the bore of the dibenzo-24~crown-8-ether ( and is the 
structure which can prevent escaping from crown ether. 
[Formula 10] (III) 
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(P expresses a reactant substituent among a formula.) However, P is a radical which said Q and reaction 
are performed, and generates a carbonyl group, an amide group, an alkoxy group, a carboxy group, a sulfide 
radical, an urea radical, etc., and is a hydroxyl group, the amino group, a halogen radical, an isocyanate 
radical, a carboxyl group, a formyl group, a thiol group, and a vinyl group. Moreover, the inside A of a 
formula expresses a substituent and is an aikylene group, a ether group, a dialkylene ether group, a 
thioether radical, a dialkylene ether group, a phenylene group, an amino biphenylene radical, a diphenylene 
ether group, and a diphenylene sulfide radical. A is not necessarily required and P may couple it directly. A 
is Q and a radical which does not react. 
[0006] 

[The gestalt of invention implementation] 

The rotaxane complex obtained by this invention has the chemical structure expressed with the following 
general formula (I). 
[Formula 11] (I) 




R is a hydrocarbon group among said formula. 

A hydrocarbon group expresses the hydrocarbon group chosen from aliphatic hydrocarbon, alicyclic 
hydrocarbon, and aromatic hydrocarbon. 

It does not interfere, even if it is the alkyl group of carbon numbers 4-20, and it is a straight chain-like as 
aliphatic hydrocarbon, and it is a letter of branching. Even if the part or all the hydrogen atoms of an alkyl 
group are permuted by the halogen atom etc., they do not interfere. A halogen atom is an atom chosen 
from chlorine, a fluorine, iodine, and a bromine. This aliphatic hydrocarbon radical needs to be the 
substituent of larger structure than the bore of the dibenzo~24-crown-8-ether. 

As aromatic hydrocarbon, the hydrocarbon group chosen from a monocycle type hydrocarbon, polycyclic 
aromatic hydrocarbon, and a condensed ring aromatic compound hydrocarbon can be mentioned. It is 
required to be the substituent of the larger structure same with the case of said aliphatic hydrocarbon 
radical than the bore of the dibenzo-24-crown~8-ether. As aromatic hydrocarbon, you may be the thing 
permuted by the alkyl group, or the thing which is not permuted. Specifically A phenyl group, a phenolic 
group, 4-t-butyl benzyl, Others [ radical / 3, 5-dimethylbenzyl radical, a triphenylmethyl radical, and / 
anthracene ], The phenyl group permuted by alkyl group, the phenyl group by which the dialkyl radical 
permutation is carried out, A triphenylmethyl radical, a triphenyl ethyl group, a triphenyl propyl group, It 
does not interfere, even if a triphenyl radical, a biphenyl radical, a diphenyl methyl group, a diphenyl ethyl 
group, a diphenyl propyl group, diphenyl butyl, a naphthalene radical, anthracene radicals, and these 
radicals are permuted by the alkyl group or the dialkyl radical. 

As alicyclic hydrocarbon, these radicals are also the same with the case of said aliphatic hydrocarbon, the 
role which prevents that the part of crown ether separates is played, and that by which a part of hydrogen 
is permuted by the alkyl group does not interfere, either. It is required for alicyclic hydrocarbon to be also 
the substituent of \arger structure than the bore of the dibenzo-24-crown-8-ether. It is cyclo butyl, a 
cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, and a cyclo octyl radical, and, specifically, 
these radicals may be permuted by the alkyl group. 

It is the radical (it combines with Q of other rotaxane compounds, and is formed, or through bifunctional 
reagent P-A-P described later, the reactant radical Q of a rotaxane compound combines with Q of other 
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rotaxane compounds, and is formed) which combines two kinds of rotaxanes, and L expressed the divalent 
organic radical, has played the role of the joint radical of two aromatic series rings, and is a stable radical 
chemically. Specifically as a substituent A, they are an alkylene group, a ether group, a dialkylene ether 
group, a thioether radical, a dialkylene thioether radical, a phenylene group, an amino biphenylene radical, a 
diphenylene ether group, and a diphenylene sulfide radical. Among these radicals, the ester group, the 
amide group, the urea radical, and NR radical (R expresses an alkyl group or a phenyl group.) may be 
included. L is formed by making the substituent Q of the rotaxane compound expressed with two kinds of 
general formulas (II) which are source materials react. Q of two rotaxane compounds may be made to 
react at this reaction through the case where said reactant substituents (Q) are made to react, and a 
Afunctional reagent (for the substituent of reactivity [ P-A-P:P ] and A to be joint radicals.). An alkylene 
group, a ether group, a dialkylene ether group, a thioether radical, A dialkylene thioether radical, a 
phenylene group, an amino biphenylene radical, A diphenylene ether group and a diphenylene sulfide radical 
exist (equivalent to the part of said A), and an ester group, an amide group, a ether group, an urea radical, 
a sulfide radical, a disulfide radical, etc. exist in the both ends to both ends (Q and said P react and 
generate.). It may be combined by a case and an ester group, the ether group, the disulfide radical, the 
alkyl group, and the vinyl group (radical by which Q and Q react and are generated). 

X expresses an anion and expresses the anion atom of the arbitration which consists of parts of a sodium 
perchlorate, hexa fluorophosphoric acid ammonium, or trifluoroacetic acid. 

To a nonpolar organic solvent, it is for making it dissolve a rotaxane compound, and, specifically, radicals, 
such as perchloric acid ion, hexa fluorophosphoric acid ion, and trifluoroacetic acid ion, can be mentioned, 
n and m are values which become settled with the complex formed when two kinds of rotaxanes react. 
That is, it is the value which becomes settled by the result to which two kinds of rotaxanes react. For 
example, in calling it n and m= 1, one kind of rotaxane 1 molecule and one kind of rotaxane 1 molecule 
mean reacting and generating. 
[0007] 

The structure of this whole poly, rotaxane is having the spacial configuration of a configuration [ like the 
ball (equivalent to a cyclic molecule) of an abacus, and a shaft (equivalent to a cylindrical molecule) ] 
whose cyclic molecule and cylindrical molecule are, and the combination of this compound is mechanically 
connected through covalent bond, and is a compound useful as a macromolecule elastomer. The 
combination of this compound itself is combined by the radical combined by the reaction through covalent 
bond, and many annular parts exist. If surrounding specific conditions change, since an annular part will 
change according to it, in the response, change will produce it. It has the work as a functional molecule. As 
a low-temperature elastomer, a high elasticity rubber ingredient, etc., it can use as organic system 
polymeric materials. 
[0008] 

The compound of the following structure expressions can be mentioned as a compound of said general 
formula (I). 

Furthermore, the compound expressed with a general formula (I) is explained concretely. 
[Formula 1 2] 



L 
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[Formula 14] 



[Formula 15] 




[Formula 16] 
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[0009] 

The manufacture approach of said rotaxane complex is manufactured according to the following 
processes. 

(1) Make a dibenzo-24-crown-8-ether derivative (the following general formula (IV)) and the 2nd class 
ammonium salt derivative (the following general formula (V)) react, and manufacture rotaxane (the 
following general formula (VI)). 

(2) Make rotaxane (the following genera! formula (VI)) react, and it is a rotaxane compound (a general 
formula (II) is manufactured.). 

(3) Make a rotaxane compound (general formula (II)) react, and manufacture the rotaxane complex (general 
formula (I)) made into the purpose. 

Furthermore, the process of (1) to (3) is explained to a detail below. 
[0010] 

(1) The process which a dibenzo-24-crown-8-ether derivative (the following general formula (IV)) and the 
2nd class ammonium salt derivative (the following general formula (V)) are made to react, and 
manufactures rotaxane (the following general formula (VI)) 

The dibenzo-24-crown-8-ether derivative (the following general formula (IV)) of reaction starting material 
is the well-known matter. This matter is obtained by making 1 compounded from benzene -1 and 2-diol, 3 
with a 2-phenylene bis(oxyethylene oxy-ETEREN oxyethylene) JITOSHI rate and Substituent Q, and 
4-dihydroxybenzene derivative react at an elevated temperature under cesium carbonate existence. 
(David J. Williams, et al. B Angew. Chem. Int. Ed, 37, 1294-1297 (1998)) 
[Formula 1 7] (IV) 
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Q expresses a reactant substituent among a formula. 

Q expresses the alkyl group by which reactant radicals, such as an OH radical, a COOH radical, two NH(s), 
a CHO radical, a sulfhydryl group, an ester group, a vinyl group, and a halogen atom, are permuted by the 
hydrogen atom of a direct aromatic compound, or the end is permuted by the aforementioned reactant 
radical. 

Another source material is the 2nd class ammonium salt derivative (the following general formula (V)), and 
is well-known matter. This matter is obtained by adding an acid to the secondary amine obtained by the 
aldehyde, the dehydration condensation reaction of an amine, and reduction following it. (David J. Williams, 
et al., Chem. Eur. J., 6, 2274-2287 (2002)) 
[Formula 18] (V) 




R expresses a hydrocarbon group among a formula and E expresses a reactant substituent. 
R is the same as the substituent R of the chemical structure expressed with said general formula (I). A 
hydrocarbon group expresses the hydrocarbon group chosen from aliphatic hydrocarbon, alicyclic 
hydrocarbon, and aromatic hydrocarbon. R is larger structure than the bore of the 
dibenzo-24-crown-8-ether, and is the structure which can prevent that crown ether falls out. E 
expresses the alkyl group by which reactant radicals, such as an OH radical, a COOH radical, two NH(s), a 
CHO radical, a sulfhydryl group, a vinyl group, and a halogen atom, are permuted by the hydrogen atom of 
a direct aromatic compound, or the end is permuted by the aforementioned reactant radical, 
the reactant radical E of the others [ radical / this / reactant ] in the following process — or a 
bifunctional reagent (the substituent of reactivity [ P-A-P.P ] and A are joint radicals.) Specifically as a 
joint radical, they are an alkylene group, a ether group, a dialkylene ether group, a thioether radical, a 
dialkylene ether group; a phenylene group, an amino biphenylene radical, a diphenylene ether group, a . 
diphenylene sulfide radical, etc. Among these radicals, the ester group, the amide group, the urea radical, 
and NR radical (R expresses an alkyl group or a phenyl group.) may be included. Moreover, P below direct 
may join together through this A. P is the structure which said Substituent E and reaction are performed 
and generates a carbonyl group, an amide group t an alkoxy group, a carboxy group, a sulfide radical, an 
urea radical, etc., and hydroxyl-group, amino-group, halogen radical, isocyanate radical, carboxyl group, 
formyl group, vinyl group, and thiol group ** is mentioned. It is the radical which reacts. 
The radical Y of the rotaxane compound shown by the general formula (II) is formed as a result of the 
reaction of the reagent [ E, E or E, and the bifunctional reagent (P-A-P) ] which are a reactant radical. 
An alkylene group, a ether group, a dialkylene ether group, a thioether radical, A dialkylene thioether 
radical, a phenylene group, an amino biphenylene radical, A diphenylene ether group and a diphenylene 
sulfide radical exist (equivalent to the part of said A), and an ester group, an amide group, a ether group, 
an urea radical, a sulfide radical, a disulfide radical, etc. exist in the both ends to both ends (Q and said P 
react and generate.). It may be combined by a case and an ester group, the ether group, the disulfide 
radical, the alkyl group, and the vinyl group (radical by which Q and Q react and are generated). 
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X expresses the anion atom of arbitration. Said E has acidity lower than the 2nd class ammonium 
permuted next to R, and in case it is rotaxane formation, it is required to be the substituent which does 
not bar the interaction between crown ether and the 2nd class ammonium salt. 

The 2nd class ammonium salt derivative shown by the dibenzo-24-crown-8~ether derivative shown by 
said general formula (III) and said general formula (IV) pan be made to be able to react with the reaction 
temperature in a nonpolar solvent of 10-60 degrees C, and rotaxane (the following general formula (V)) 
can be obtained. Dichloromethane and chloroform are used as a concrete solvent. 



Q expresses said reactant substituent among a formula, R expresses said hydrocarbon group, and E 

expresses said reactant substituent, 

X expresses the anion atom of said arbitration. 

However, it is the structure which can prevent that R is having bigger structure than the bore of the 
dibenzo-24-crown-8-ether, and escapes from crown ether, and E is a substituent with acidity lower than 
the 2nd class ammonium permuted next to R. 



(2) The process which rotaxane (said general formula (VI)) is made to react, and manufactures a rotaxane 
compound (the following general formula (II)) 

Said rotaxane (said general formula (VI)) is made to react, and the following rotaxane compound (general 
formula (II)) is manufactured. 

In case a rotaxane compound (general formula (II)) is manufactured, a rotaxane compound is combined 
when the reactant radical E reacts. 

As mentioned above, E expresses the alkyl group which reactant radicals, such as an OH radical, a COOH 
radical, two NH(s), a CHO radical, a sulfhydryl group, a vinyl group, and a halogen atom, are permuted by 
the hydrogen atom of a direct aromatic compound, or is permuted by the end by the aforementioned 
reactant radical. 

the radical E of the reactivity [ radical / this / reactant ] of other rotaxanes — or E of two rotaxanes and 
a Afunctional reagent (the substituent of reactivity [ P-A-P:P ] and A are substituents.) Specifically as a 
substituent, they are an alkylene group, a ether group, a dialkylene ether group, a thioether radical, a 
dialkylene ether group, a phenylene group, an amino biphenylene radical, a diphenylene ether group, a 
diphenylene sulfide radical, etc. Among these radicals, the ester group, the amide group, the urea radical, 
and NR radical (R expresses an alkyl group or a phenyl group.) may be included. Moreover, P below direct 
may join together through this A. P is the structure which said Substituent E and reaction are performed 
and generates a carbonyl group, an amide group, an alkoxy group, a carboxy group, a sulfide radical, an 
urea radical, etc., and hydroxyl-group, amino-group, halogen radical, isocyanate radical, carboxyl group, 
formyl group, vinyl group, and thiol group ** is mentioned. It is made to react. 

The radical Y of the rotaxane compound shown by the general formula (D) is formed as a result of the 
reaction of P-A-P [ E, E or E, and P-A-P ] which are a reactant radical: 

A reaction is performed with the reaction temperature of 10-60 degrees C under solvent existence, and a 
column chromatography performs separation of a product. NMR and a mass spectrum perform the check 
of the obtained product. Although dichloromethane and chloroform are specifically mentioned to a solvent 
using a nonpolar solvent, it is not limited at all by these. 



[Formula 1 9] (VI) 




[001 1] 
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[0012] - 

(3) The process which manufactures the rotaxane complex (general formula (I)) which said rotaxane 
compound (general formula (ID) is made to react, and is made into the purpose 
There are the following two approaches in this reaction, 
(b) Make rotaxane compounds (general formula II) react. 

(b) Make the bifunctional reaction reagent, shown by the rotaxane compound (general formula II) and the 

following general formula (VI) react. 

[0013] 

(b) The approach to which rotaxane compounds (general formula II) are made to react 

The direct reaction of the rotaxane compound (general formula II) dyad [ following ] is carried out, and 

rotaxane complex (general formula I) is manufactured. 

A reaction is made to react to the bottom of existence of a solvent at about 80 degrees C from reaction 
temperature 20. Although dichloromethane, chloroform, and an acetonitrile are mentioned to a solvent, it is 
not limited at all by these. 

When reactant substituent Q carries out a direct reaction by this reaction, the rotaxane complex 
connected mechanically can be obtained. 

NMR and a mass spectrum perform the check of the obtained product. 
[Formula 20] (II) 




2X- 




2X~ 



(R expresses among a formula the hydrocarbon group chosen from aliphatic hydrocarbon and aromatic 
hydrocarbon, Y expresses a substituent, Q expresses a reactant substituent, and X expresses the anion 
atom of arbitration.) However, R is having bigger structure than the bore of the 
dibenzo-24-crown-8-ether, and is the structure which can prevent escaping from crown ether. 
[Formula 21] (I) 

R 




6~° >° 



2X" 




(R expresses a hydrocarbon group among a formula, Y expresses a substituent, L expresses a substituent, 
and X expresses the anion atom of arbitration.) However, said R is having larger structure than the bore of 
the dibenzo-24-crown-8-ether, and is the structure of the magnitude which can prevent escaping from 
crown ether. This complex consists of two kinds of isomer mixture, and m and n express the number of 
arbitration. 
[0014] 

(b) The approach to which the bifunctional reaction reagent shown by the rotaxane compound (general 
formula II) and the following general formula (ID) is made to react 

The substituent Q of the rotaxane compound shown by the following general formula (II) can be made to 
be able to react using the bifunctional reaction reagent shown by the following general formula (VI), and 



11/14 2006/09/14 16:21 



JP,20(?4-083726,A [DETAILED DESCRIPTION] http://www4.ipdl.ncipi.go. jp/cgi-bin/tran_web^cgi_ejje 



the rotaxane complex shown by the following general formula (I) can be obtained. 
[Formula 22] (II) 




(R expresses among a formula the hydrocarbon group chosen from aliphatic hydrocarbon and aromatic 
hydrocarbon, Y expresses a substituent, Q expresses a reactant substituent, and X expresses the anion 
atom of arbitration.) However, R is having bigger structure than the bore of the 
dibenzo-24-crown-8-ether, and is the structure which can prevent escaping from crown ether. 
[Formula 23] (III) 

P—A—P 



(The inside P of a formula expresses a reactant substituent.) However, P is a radical which said Q and 
reaction are performed and generates a carbonyl group, an amide group, an alkoxy group, a carboxy group, 
a sulfide radical, an urea radical, etc., and is a hydroxyl group, the amino group, a halogen radical, an 
isocyanate radical, a carboxyl group, a formyl group, a thiol group, and a vinyl group. Moreover, the inside 
A of a formula expresses a substituent and is an alkylene group, a ether group, a dialkylene ether group, a 
thioether radical, a dialkylene ether group, a phenylene group, an amino biphenylene radical, a diphenylene 
ether group, and a diphenylene sulfide radical. Among these radicals, the ester group, the amide group, the 
urea radical, and NR radical (R expresses an alky! group or a phenyl group.) may be included. Moreover, P 
below direct may join together through this A. A is the structure to which Above Q and a reaction are not 
carried out. 



[Formula 24] (I) 




(R expresses a hydrocarbon group among a formula, Y expresses a substituent, L expresses a substituent, 
and X expresses the anion atom of arbitration.) However, said R is having larger structure than the bore of 
the dibenzo-24-crown-8-ether t and is the structure of the magnitude which can prevent escaping from 
crown ether. This complex consists of two kinds of isomer mixture, and m and n express the number of 
arbitration. 

A reaction is performed from reaction temperature 20 on reduced pressure conditions under about 80 
degrees C or a non-solvent to the bottom of existence of a solvent. 

Although chloroform, dichloromethane, an acetonitrile, toluene, and a tetrahydrofuran are mentioned to a 
solvent, it is not limited at all by these. 

The reactant substituent Q by this reaction The rotaxane complex connected mechanically can be 
obtained by reacting through a brfunctional reaction reagent. 
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NMR and a mass spectrum perform the check of the obtained product. 
[0015] 

Next, although an example explains this invention to a detail further, this invention is not limited at all by 
these examples. 
[0016] 
Example 1 

The mixed liquor of oxalyl chloride 0.759microl (0.0087 millimol) and dichloromethane 7.3microl was 
dropped at the solution made to dissolve triphenylphosphine oxide 2.40mg (0.0086 millimol) in the 
dichloromethane of 14microl. The liquid which dissolved 6.00mg (structure expression VII) (0.0029 millimol). 
of rotaxane compounds in the dichloromethane of 200microl was added after generating termination of 
gas. Furthermore ethylene glycol 0.163microl (0.0029 millimol) and pyridine 1.41microl (0.017 millimol) were 
added, and it was made to react at 40 degrees C for 4 hours. Dichloromethane was added to reaction 
mixture, it washed with water, and the solvent was distilled off after desiccation with sulfuric anhydride 
magnesium. 

As a result, it is the following structure expression. (VIII) The rotaxane complex shown was obtained. 
[Formula 25] (VII) 




[Formula 26] (VIII) 
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[0017] 

Example 2 . 

50.0mg (structure expression IX) (0.024 millimol) of rotaxane compounds, ethylene glycol 3.1microl (0.056 
millimol), calcium acetate and 1 hydrate (the amount of catalysts), and the antimony trioxide (the amount 
of catalysts) were put into the reaction flask, and were made to react at 100 degrees C for 3 hours. It 
decompressed to 3 torrs after that, and the rotaxane complex shown with the following structure 
expression (X) was obtained by making it react for further 3 hours. 
[Formula 27] (IX) 




[Formula 28] (X) 




[0018] 

[Effect of the Invention] 

The new rotaxane complex obtained by this invention can be used in the organic system 
polymeric-materials field as a low-temperature elastomer, a high elasticity rubber ingredient, etc. 



[Translation done.] 
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